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last phenomenon, which is the cause of the negative results obtained by
Hempel, is the fact that the intervention of nitrogen in the process of cemen-
tation must be explained in a manner analogous to that of carbon monoxide,
that is, by a reaction whose final equilibrium depends also on the concentra-
tion of the carbon dissolved in the iron of the cemented zones. But, while'
the reasons for the specific carburizing action of the carbon monoxide, alone
or in presence of free carbon, have been accurately studied and are now known
in all their particulars, the reactions (certainly analogous) to which the slight
specific carburizing action of nitrogen in the presence of the free carbon is due
have been studied considerably less, and we have no precise data about them.

For practical purposes this deficiency in data about the specific action of
nitrogen has no importance, for exact experiments have shown that in the
technical study of the processes of cementation we do not have to take into
account the intervention of the free nitrogen, whose action in the presence of
free carbon is certainly too slight to influence practically the results which are
obtained with a given cement.

With a second class of volatile carburizing compounds, the cyanides, I
have already dealt, in discussing whether the volatile cyanides take a pre-
ponderant part in the ordinary processes of cementation. I there showed by
rigorous experiments that these cyanides (which, without doubt, exercise on
iron at a high temperature an intense specific carburizing action) are never
formed in the cements usually employed, or that they are formed only under
special conditions, but always in such small amount as to render their action
practically negligible. As to those special cases in which solid or fused cya-
nides or ferro cyanides are used directly for the cementation of steel, alone or
mixed in considerable proportions with other carburizing substances, it is
certain that their intense specific action is exercised directly on the iron,
adding itself to that of the other carburizing substances. In these cases also,
therefore, the intervention of the cyanides as volatile gases at the temperature
of the cementation is absolutely negligible.

We conclude, therefore, that in the examination of the respective parts
played by the gases and the free carbDn in industrial cementation we need not
take into account the cyanides, because experiment shows that these, when
they intervene as gases or vapors, produce only a negligible effect. As to the
intense action of the solid or fused cyanides, this in no way concerns the part
of the problem we are now considering.

Among the gases which usually and efficaciously act in industrial cemen-
tation with free carbon are the hydrocarbons. Such gases are really widely
used in practice for every kind of cementation from thin cementation of ma-
chine parts up to the deepest cementations, such as those which are used for
armor for ships. In almost all these cases (see p. 114) a part of the hydrocar-
bon used for the cementation is decomposed, setting carbon free. Therefore,-
both in the case in which the hydrocarbons are used alone and where they are